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method to measure  the  contribution  of  the  paper 















































































Data  showed  that  8,466  items were  published  by 
































In  order  to  calculate  the  average  annual  growth 
rate of works  during 89  years,  the  geometric mean 
is  used.  Results  showed  that  this  rate was  7.5 





































































































































































Year A PG/A RE/A
1913  1 8 1
1938 1 1 1
1950‐1959 113 6.47 19.29
1960‐1969 217 4.71 10.92
1970‐1979 328 7.40 14.54
1980‐1989 305 12.64 16.90
1990‐1999 1627 10.24 23.97
2000‐2011  5874 15.60 32.23





































































































Maes et al.  (1997) have been  cited  3389,  3267,  and 











in  Table  9,  including  the  percentage  of  outputs  in 
eight  periods.  Results indicate that publications with 
one author during 1913‐1989 were dominant and 
publications with  two  and  three or more  authors 
during 1990‐2011  increased  sharply.   
 
By and  large, 29.60  percent  of  authorship  is 











1913  0.01%  0.00%  0.00% 
1938 0.01% 0.00%  0.00%
1950‐1959 1.23% 0.11%  0.00%
1960‐1969 2.10% 0.34%  0.12%
1970‐1979 2.60% 0.87%  0.40%
1980‐1989  1.89%  0.90%  0.82% 
1990‐1999  6.47%  07.08%  5.67%
2000‐2011  15.28%  21.08%  33.01%





































institutional collaboration.   The   papers   with   at  
least   2   authors   or  more   in   different 
organizations,   universities   or   research   institution  
































1913  0.00% 0.00% 0.00%
1938  0.00% 0.00% 0.00%
1950‐1959  0.15% 0.00% 0.00%
1960‐1969  0.62% 0.03% 0.00%
1970‐1979  1.44% 0.34% 0.03%
1980‐1989  1.07% 1.16% 0.20%
1990‐1999  9.73% 5.64% 2.73%
2000‐2011  39.21 23.12% 14.51%






information theory in  Web  of  Science.  Table 11  lists 

























Computer science  0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 4.21% 25.73% 29.93
Engineering  0.00% 0.00% 0.06% 0.07% 0.02% 0.12% 3.33%18. 75% 22.35%
Physics  0.00% 0.00% 0.00% 0.00% 0.04% 0.02% 2.40% 15.95% 18.40%
Mathematics  0.00% 0.00% 0.06% 0.07% 0.08% 0.18% 1.41% 7.17% 8.97%
Telecommunications  0.01% 0.01% 0.14% 0.12% 0.11% 0.11% 0.48% 6.14% 7.12%
Optics  0.00% 0.00% 0.02% 0.14% 0.04% 0.06% 0.97% 5.50% 6.73%
Chemistry  0.00% 0.00% 0.02% 0.06% 0.09% 0.27% 1.13% 2.65% 4.23%
Neurosciences neurology  0.00% 0.00% 0.00% 0.00% 0.08% 0.19% 0.64% 2.70% 3.61%
Environmental sciences ecology  0.00% 0.00% 0.00% 0.00% 0.08% 0.15% 0.38% 2.34% 2.95%
Biochemistry molecular biology  0.00% 0.00% 0.00% 0.00% 0.04% 0.05% 0.33% 2.36% 2.78%
 
  Table 12. Top 10 Keywords  











Information theory  0.01% 0.01% 1.21% 2.46% 3.65% 3.36% 6.85% 34.94% 52.7%
Entropy  0.00% 0.00% 0.00% 0.00% 0.06% 0.11% 2.51% 12.64% 15.3%
System (s)  0.00% 0.00% 0.04% 0.07% 0.37% 0.00% 2.30% 10.39% 13.2%
Model (s)  0.00% 0.00% 0.01% 0.03% 0.08% 0.17% 1.60% 8.47% 10.4%
Communication  0.00% 0.00% 0.09% 0.02% 0.10% 0.16% 0.48% 6.60% 7.5%
Quantum  0.00% 0.00% 0.00% 0.02% 0.01% 0.03% 0.59% 6.24% 6.9%
Dynamics  0.00% 0.00% 0.00% 0.03% 0.07% 0.08% 1.09% 4.42% 5.7%
Network(s)  0.00% 0.00% 0.00% 0.00% 0.00% 0.03% 0.54% 4.52% 5.1%
Capacity  0.00% 0.00% 0.02% 0.01% 0.01% 0.00% 0.40% 4.55% 5.0%




proven  to be  important  for monitoring  the 

















































The  formal  communication  are papers published in 


























information theory  research  such  as  the 
characteristics of  research  activities, writing 
patterns, publication patterns, as well as countries, 
institutions, journals, and authors with greatest 
impact.  The results of this research can provide 
unique and detectable indicators that can serve as 
benchmarks for future research. 
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